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INTRODUCTION
============

Throughout history and in virtually all cultures, reports can be found of individuals who could purportedly heal solely through their caring intentions.[@R1] Today, the ancient shamanic tradition of healing---or harming---through the application of focused intentions is still vibrantly alive.[@R2] We refer to these practices generically as "distant healing intention" (DHI) therapies. The present article does not provide a systematic or exhaustive review of the relevant literature. Rather, we have selected representative portions to provide a high level overview of scientific studies of DHI.

DHI may be defined as a compassionate mental act directed toward the health and wellbeing of a distant person.[@R3] DHI techniques are known by many names, including intercessory prayer, spiritual healing, aura healing, energy healing, energy psychology, shamanic healing, nonlocal healing, therapeutic touch (TT), quantum-touch, qigong, reconnective healing, Johrei, and Reiki.[@R4] Each of these methods carries its own idiosyncratic theoretical and cultural forms, and some DHI methods include both distant and proximal (but without direct contact) variations. A common feature shared among DHI techniques is the assumption that distance between the healer and healee is not a limiting factor.[@R5] This "nonlocal" aspect of DHI defies classical physical assumptions and accounts for its controversial status even among alternative biofield therapies.

Despite the challenging assumptions underlying the concept of DHI, its practice is widespread. As of 2000, there were more distant healers in the United Kingdom, some 14,000, than therapists practicing any other form of complementary or alternative medicine (CAM).[@R6] The same is true in the United States, where DHI is one of the most common healing practices outside of conventional medicine. For example, in a survey of American adults by the US Centers for Disease Control and Prevention\'s National Center for Health Statistics, of the top 5 most popular CAM healing practices, 3 involved prayer.[@R6] The most popular CAM practice was prayer for oneself, and the second most popular was prayer for another, another form of DHI.

While prayer for others is understandable as a compassionate act or as a psychological coping mechanism when no other actions are possible, the idea that it might be efficacious at a distance is challenging because of a lack of plausible mechanisms that might allow for healer-patient interactions over a distance.[@R3]^,^[@R7]^,^[@R8] However, given the well-accepted evidence for quantum nonlocality,[@R9] which demonstrates the existence of "spooky action at a distance" (as Einstein described it), and especially the growing evidence for quantum coherence effects in living systems,[@R10]^,^[@R11] possible physical mechanisms for DHI are no longer inconceivable.

Theoretical speculations aside, most experiments studying DHI have focused on a pragmatic question: Does it work? There are 2 aspects to this question. The first is about proof of principle: If person A and person B are strictly isolated by shielding, distance, or time, is there empirical evidence that A can affect B in any way? The second aspect is about DHI\'s efficacy as a healing therapy: Can A in fact heal B?

Proof-of-principle Studies With Humans
--------------------------------------

The proof-of-principle question has been examined through 3 classes of experiments: (1) mind-to-mind connections, (2) direct interactions between mind and matter, and (3) laboratory analogs of DHI, known as experiments on "distant mental interactions with living systems" or DMILS. Hundreds of experiments in these 3 classes have been published and meta-analyzed.[@R12]^--^[@R16] Cumulatively, they provide evidence that the answer to the first question is "Yes, A can affect B at a distance." The effect sizes observed in these experiments tend to be small in magnitude, and it is not entirely clear that the interaction is causal in the classic sense of that term, but the correlations observed in controlled experiments have been independently and successfully repeated in laboratories around the world.

The category of experiments that are most closely related to DHI phenomena are the DMILS studies. Three variants of DMILS protocols have been conducted: (1) studies investigating the influence of A\'s intention on B\'s physiological state, referred to as "remote intention" experiments; (2) studies investigating the influence of A\'s attention on B\'s physiological state while A gazes at B over a 1-way video link, also called "remote staring" experiments; and (3) studies investigating the influence of A\'s intention on B\'s attention or behavior, known as "remote helping" experiments.

Physiological variables studied in DMILS experiments have included electrodermal activity, heart rate, blood volume pulse, electrocortical activity (via electroencephalogram \[EEG\]), and brain blood oxygenation (via functional magnetic resonance imaging \[fMRI\]), as well as studies from functional near-infrared spectroscopy (fNIRS) and electrogastrogram (EGG).[@R5]^,^[@R17]^--^[@R20] A typical protocol in these studies involves periods where A directs intention or attention toward B for 30 seconds, followed by A relaxing for 30 seconds, and then this cycle is repeated in a randomized and counterbalanced fashion for 20 minutes. Meanwhile, B is strictly isolated from A and asked to simply maintain an open and relaxed attitude. In remote helping studies, B may be asked to gaze at a candle and when B notices his or her mind wandering, he or she is asked to press a button.

Experiments using these protocols have been repeated scores of times in a half-dozen independent laboratories, allowing for meta-analytical assessments. The most recent reviews of remote intention and remote staring experiments were published in 2004 by Schmidt et al.[@R12] Remote helping studies were reviewed also by Schmidt in 2012.[@R13]

In reviewing remote intention experiments, Schmidt found 40 studies. A funnel plot indicated no selective reporting bias, but 4 of those studies were deemed to have insufficient methodological quality and were dropped from further analysis. The remaining 36 experiments involved 1015 individual test sessions, and the resulting effect size was homogeneous and statistically significant (Cohen\'s *d*=0.106, *P*=.001). Effect sizes were found to correlate significantly with overall study quality (*r*=--0.43).

For remote staring experiments, 15 studies consisting of 379 sessions were retrieved. Those studies again revealed a homogeneous effect size (Cohen\'s *d*=0.128, *P*=.013), and there was a nonsignificant correlation between study quality and effect size (*r*=0.26). For remote helping experiments, 12 studies were found, of which 11 were comprised of 576 sessions. The distribution of effect sizes was homogenous, and the effect size was again similar to the results of the 2 other meta-analyses (Cohen\'s *d*=0.114, *P*=.029).

Schmidt\'s analyses of the 3 classes of DMILS experiments identified a combined total of 62 studies with 1970 individual sessions contributed by approximately 3000 participants. The similar effect sizes across these studies (Cohen\'s *d*=0.106, 0.128, and 0.114) suggested successful conceptual replications. Schmidt proposed that because these studies were conducted in different experimental contexts, with different types of dependent variables, and in independent laboratories, if the results of these studies were due to an artifact, it would have to be a fairly simple problem that was inadvertently repeated by all or most of the investigators.

Schmidt suggested that a possible candidate for this potential artifact might be the counterbalancing sequence, which if not handled correctly could introduce a bias in the data due to drifts in the physiological signals. But after analyzing the actual methods employed in these studies, he was able to reject that artifact as implausible. Schmidt also noted that the remote intention meta-analysis revealed a negative correlation between study quality and effect size, which might reflect methodological problems in evaluation of those studies. However, when effect sizes were weighted by quality, the lower-quality studies did not strongly influence the overall effect size. Also, lower-quality studies were mostly due to inadequately described methods in taking skin conductance measurements, and in any case, it was not clear how that could have biased the overall findings because the same issue would have applied to both intentional influence and resting conditions. That in turn would have resulted in increased variance in both conditions and thus a reduced effect size. As a result of his analysis, Schmidt concluded that the DMILS studies provided proof-of-principle that focused intention and attention do affect the human body and behavior from a distance.

Studies Involving Simple Life Forms and Animals
-----------------------------------------------

Controlled DHI experiments involving simple living systems have also been conducted, primarily using the "intention" protocol mentioned above. The advantage of studying the effects of DHI in plants, cells, and animals is that in comparison to trials involving humans where the expectations, meaning, and context of an intervention can strongly affect outcomes, simpler life forms may be less susceptible to such concerns, allowing for more circumscribed outcomes. Examples of studies reporting statistically significant effects under randomized and blinded conditions include enzymes,[@R21] fungi,[@R22] yeast,[@R23]^,^[@R24] bacteria,[@R25] cancer cells,[@R26] red blood cells,[@R27] fibroblasts, tendon cells (tenocytes), and bone cells (osteoblasts).[@R28] Experiments where significant results were not observed include glial and cancer cells.[@R29] An important limitation in assessing this literature is that the extent of selective reporting has not been carefully studied to date, so it is difficult to estimate whether the studies with significant outcomes were due to genuine effects or to chance.

Animal disease models have also been used to investigate the effects of DHI. These have included testing for amyloidosis in hamsters,[@R30] murine malaria,[@R31] and experimentally induced goiter and surgical wounds in mice. For example, in one study, Watkins and Watkins reported quicker recovery from anesthesia in animals receiving DHI.[@R32] That observation was later successfully replicated by Schlitz.[@R33] Bengston and Krinsley have reported similar results in a series of conceptual replications involving mammary cancer in mice.[@R26]

We are aware of only 1 meta-analysis that has attempted to integrate the literature of DHI effects in simple living systems. In 2014, Roe et al completed a meta-analysis of "non-whole-human" studies (including animals, plants, and blood and other cells).[@R34] Out of 49 studies, treatment arms receiving active healing displayed improved wellbeing outcomes as compared to those not receiving healing (*r*=.258, 95% confidence interval \[CI\]=0.239-0.278). However, the overall quality rating of these studies, as assessed by an adapted version of the SIGN 50 methodology checklist (a method of critically appraising the medical literature, developed by the Scottish Intercollegiate Guidelines Network) was low, so the healing effect may have been biased by poor methodologies or by inadequate reporting of methods.

Clinical Efficacy in Humans
---------------------------

Clinical trials testing the effectiveness of DHI have been conducted since the mid-1990s.[@R4] Both systematic and meta-analytic reviews have been published. One of the first systematic reviews was published in 2000 by Astin et al.[@R7] They analyzed 23 experiments involving 2774 patients; of them, compared to controls, 13 studies yielded statistically significant treatment effects, 9 showed no effects, and 1 demonstrated a negative effect. In 16 studies where both patients and evaluators were blinded to the condition, the overall medium effect size was (Rosenthal\'s) *r*=0.40. In 2001, a systematic review by Jonas et al calculated average effect sizes separately for studies of intercessory prayer (*r*=0.30) and for energy healing (*r*=0.46).[@R35] All of those studies had greater than 80% CONSORT criteria and were classified with "B" grades on an A-to-E scale.

In 2003, Crawford et al updated the literature with a systematic review comparing DHI techniques to hands-on healing interventions.[@R36] The results showed that out of 90 laboratory and clinical randomized controlled trials (RCTs), DHI studies had higher internal validity (75%) compared to hands-on healing (65%). However, methodological flaws were identified in many of these studies, including inadequacy of blinding, dropped data, poor outcome measures, lack of statistical power estimations, lack of confidence intervals, and lack of independent replication. Thus no firm conclusions could be drawn.

In 2008 and 2009, the Cochrane Collaboration reported 2 systematic reviews, the first examining non-contact TT, healing touch, and Reiki and the second intercessory prayer.[@R37]^,^[@R38] From the Reiki review, out of 24 RCTs, a total of 1153 participants exposed to TT had significantly lower average pain intensity than unexposed participants, and trials conducted by more experienced practitioners appeared to yield greater effects. Larger effects were also found in Reiki studies in trials conducted by more experienced practitioners. By contrast, the intercessory prayer review did not demonstrate therapeutic efficacy. Out of 10 RCTs involving 7646 patients, there was no overall effect of intercessory prayer on prolonging life, general clinical state, readmission to coronary care unit, or rehospitalization.

Roe et al\'s more recent meta-analysis of 57 RCTs on humans receiving DHI determined that overall statistically significant effects were obtained in the active treatment conditions as compared to controls (*r*=0.203, CI=0.180-0.232).[@R34] To further study the clinical effectiveness of DHI in patients with diagnosed health conditions, Baur and Mai conducted a review (in preparation) of 57 studies, where a DHI intervention was compared to placebo or an active control, and graded them via the SIGN 50 criteria. Overall, 27 studies (47%) demonstrated at least 1 significant outcome favoring DHI compared to an active control or placebo. However, 48% of the significant studies were associated with poor methodological quality, whereas 40% of the adequate quality studies and only 11% of high-quality trials demonstrated statistically significant results.

Baur and Mai further found that the clinical DHI study designs were heterogeneous, suggesting that some of the irreproducible results may have been due to unknown or uncontrollable factors. For example, in intercessory prayer studies, it is not possible to control who is actually praying for patients; what they are praying for; how they pray; possible differences between their usual prayer practice and what they actually performed during the experiment; the relationships among healers, patients, and investigators; the meaning and context of the therapy and environment; and so on. Dozens of such factors introduce unknown sources of variance that may enhance, reduce, or cancel out genuine effects. Baur and Mai noted that several large-scale, multicenter studies failed to show any discernible differences between patients receiving or not receiving intercessory prayer.[@R39]^,^[@R40] They concluded that while nearly half of the published studies from their review reported statistically significant effects, it remains unknown whether patient outcomes in successful studies were attributable to the intervention or to variations in methodological rigor, other sources of influence, or interactions among these factors.

THEORETICAL AND OTHER CONSIDERATIONS
====================================

The preponderance of evidence for DHI effects in simple living systems and for intercessory prayer is at best suggestive of its effectiveness to alter outcomes. But the proof-of-principle offered by DMILS experiments more clearly indicates the existence of genuine interactions between distant people. This presents us with an evidence-based enigma worthy of serious consideration. However, for many researchers, the mere concept of distant healing continues to elicit significant resistance for two main reasons. The first is based on the assumption that "action at a distance" is impossible because it violates one or more physical or biological laws.[@R8]^,^[@R41] The second is founded on the neuroscience-based assumption that the mind is identical to the brain, in which case it does not make sense to propose that the brain activity we call "healing intention" can interact with anything outside of the brain\'s own body.[@R42]^,^[@R43]

The first critique was a game-ender for many decades, but today, the "nonlocal" connections of quantum entanglement have been convincingly demonstrated,[@R20]^,^[@R44]^--^[@R46] establishing that instant physical correlations over macroscopic distances, as well as connections that transcend time, are no longer startling theoretical possibilities but empirical facts. The second critique is predicated on the assumption that subjective mental activity (ie, conscious awareness) somehow mechanically arises out of brain activity in spite of the fact that no one has any idea how this can occur. According to Ralph Adolphs, PhD, writing about the unsolved problems of neuroscience in a 2015 issue of *Trends in Cognitive Science*, one key problem is "How and why does conscious experience arise?"[@R47] Adolphs ranks this as a problem that may never be solved, to which we might clarify that the word *never* is predicated on the assumption that existing frameworks for understanding the mind-brain relationship are sacrosanct. But if the brain and mind are in fact not identical, as DHI and similar consciousness-related anomalies suggest,[@R16]^,^[@R48] then new possibilities arise where the mind may be able to interact with the world in ways that the brain cannot. Obviously this does not answer the second critique in a fully adequate way, but it does remind us that "impossibilities" are embedded within a context. Sometimes shifting one\'s perspective allows us to rethink the unthinkable.

Beyond the theoretical challenges to understanding how DHI may work, we are faced with a host of epistemological challenges. Traditional selection strategies for dependent and independent variables assume that influences are localized, real-time, and explicitly sourced. None of these assumptions may hold for DHI phenomena. Defining the "when" and "where" of intentional effects and their actual source can be exceedingly difficult because anyone involved in a DHI experiment is unavoidably "entangled" with the healing process. For example, Leibovici studied patients with bloodstream infections whom were prayed for retroactively, meaning years after they were first hospitalized.[@R49] The question explored in that study was whether DHI would be effective not only with spatial distance between the healers and patients but also with temporal distance. Results demonstrated that patients who received "retroactive" intercessory prayer had statistically significantly shorter hospital duration stays and duration of fevers compared to a control group that did not receive the retroactive prayer. From a conventional perspective, that outcome is outrageous, explainable only as a joke or a statistical fluke. But if DHI is in fact a genuine nonlocal phenomenon, then this sort of outcome may be mind-boggling, but it is also permissible.[@R50]

To help identify the "when" and "where" of DHI effects, as well as the role of investigators\' and patients\' expectations in potentially modulating these effects, future studies should consider designs where healing spans a range of spatial and temporal distances and where independent teams are led by investigators holding a variety of expectations and beliefs about the possibility of nonlocal influences. To study whether DHI may be better understood in conventional causal terms or via more holistic or even acausal concepts, protocols could be devised that examine dose effects, where the "dose" of intention or attention must be carefully defined and measured. That is, 20 minutes of DHI applied to a patient should not be considered double the dose of 10 minutes because attention invariably wanders. And given that both spatial and temporal distance may not be constraining factors with DHI effects, dose might be better measured in terms of meaning or motivation rather than amount of time.

Because DHI research often attracts hypercritical scrutiny, we recommend that prior to conducting future studies, a comprehensive description of the planned protocol is publicly registered and/or sent to an independent third party. Pre-registration is a growing trend in psychological and medical research to counter problems associated with "questionable research practices," including selective reporting and post-hoc analyses, and as such it seems especially apropos for DHI research.[@R51] Finally, investigators from orthodox fields who become interested in studying DHI phenomena may assume that the phenomena are simple and easily shoehorned into standard designs; in so doing, they are likely to fall into conceptual traps that specialists have learned to recognize. To avoid this, we recommend that specialists in DHI experimental designs and practices be consulted to ensure that the instruments used to study the phenomena are appropriate for the job.

CONCLUSIONS
===========

Despite the continuing popularity of DHI as an alternative healing modality, when it comes to assessing clinical efficacy, high-quality experiments have so far failed to show reliable effects. The contradiction between persistent popularity and lack of clinical effectiveness may be due on the one hand to some healers, in some contexts, who do seem to produce remarkable outcomes,[@R26]^,^[@R52] and on the other hand by conventional RCT protocols that may be incompatible with the nature of DHI phenomena.[@R26]^,^[@R53]^,^[@R54] Tools must match the requirements of the subject, and if the right tools are not available, then new ones must be devised. In other words, it is inadvisable to use a sledgehammer to study the surface structure of a soap bubble.

In contrast to the evidence for clinical efficacy of DHI, assessments of DMILS studies---the laboratory analogs of DHI---are clearer, probably because the latter are easier to operationalize and control and because DMILS effects manifest as shifts in physiological measures rather than robust healing outcomes. The DMILS studies indicate that DHI effects are on average small in magnitude, but they do exist, and thus in principle, some clinical applications of DHI may be efficacious. Whether future clinical trials can be devised that more clearly reveal that efficacy remains to be seen. In sum, the implications of DHI for basic science epistemology and ontology and for pragmatic efforts to improve health and healing are vast, deep, and perennially intriguing.
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